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(casein)^ • £.&&.#4U&fl§ ° 

A » & f ft #f W : (Insulin) > ^jk^i^t 

(Erythropoietin » EPO) • J-X^ (Human growth hormon » 

HGH)^^5tB&>5|l_Le,*k«.ffl £#-J-ft*fcMf ' &flQ-fci&-iri£»ft4&&<j 

*e^#'Iffl;&a J^&4fr&A*4b£JLfc«fttt ' <fe.H*bA03r& t 

f (bio-colloid) > &/ft^#;iiJ^*§#;frjk3£#M/fc ' @tfiji&j&*Mbl|. 
— Jt& *n f ' & ® # #7 #L >t t ^- f*3 ifc (endogenous)^- & jf /& 

6 f * 50% ' S ittHSt & f #7 *MbiM t SS-^r 6 # ;& £ £ * * 



^&**#^S£^M^/&^MJ*, 133nm tt#L-?-»>f -fc$Ut t : # 

At £ f&m t #J Lys-X jfo Arg-X • &&&&&& pH 0L 7.5 

37°C ' Hifc^lL*(L«#4Lft»^«^|ftl^*6^it-*-^j^* ' 

5. 4.6 «T ' ^lUt ^#/£i^i?L>7L»aA^^^te* f #J 

T$fci» » #=t" ' *Mifc"i#Jfc (sialic acid) ^ 

Mr PEG >7LilS: ° it^^^r^l^ T a±6dWJ^ > — ^&g&- 

Af#^^^^" * EDTA 
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M i& i ft#/^'Ut t *Mb a «* 6 f a* • 6 
&titem%)<v»%ufifr 10 jl 2o^/^^r^»f ( P si) ^# L iiMi7^#^: 

^.^0.1«t# Om) 5.0.44^*^1 ' jt-fi#.^h^ 0.14 fliftM. 

(difiltration) - lfri£4L#£: pH »T#Ufc€fc.*Mb 

# - ft * ft a >t t b« #J #7 f 3" * ' #. #'J ffl 

^#H^^^-a^#.^-^*ft#7#t>tt^b#^#?t^>5- 
>ir ' eL^fc T ?'J # I* : ( a ) jff ft #7 $L >t W mM^^M M. ^ pH flL : 
(b) ^ (a) ^^#^#^:pH^.^ft#7#L>t^^:>/fl^y7Tit 

sft*-5ftjtJK' «^IMlfl\+^Mc-6jMfc*#-aftiti*.: a^L (c) 
^Tit^^^tT^fli ' iMrit^^fT^AM*^ 

#,^0.1 tt#i0.44«fc'#4LM ' Ute'fc'/Mfr 0.14 5-0.2$t*-£. 



tfidt^fc — (polysulfone) i&>&& ' **MMfcte-ft 

30kD - 

tfi£*-2M& (b) (c) :^#Jfc>7fliiJ£^4fc^lO J.20# 

/^^•t^fl , jLifrii|£4L3M* (b) Jk^Jf^ (c) #.Jb^t^^ • 

Tfri&4L#4fc (a) * ^-JSH (b) gr-frm (c) pH %m^%^ 

^pH^i. 5.0 5. 6.5 4^1 - 

ifriM^i: ' ih^$L%$rfc^$& (c) 4L&i£-^;fa>^t*fiM* 
*MtiB«tt4frf ' Jim^##*MM^*ft** (salt in) * ft*f& 
( salt out ) - #££i&i& >£( gel filtration ) 3L4&# #r >£( ion exchange 
chromatography ) ^c, ># ;frf ( affinity chromatography ) » 

B-f-4L^-* ' 3.^ $L&T&\^m< : (a) n%%n^\sxmM : %- ; faM2- pH 
ii5.0 16.5 ;(b) ft (a) jN*flf#-*L#;t pH 1M.3Lttj&]%}f1fr 10 JL 
20 ^/■*| t ^r^"tfl{Lii.JR/7Tiiift-W«.i4aJ« ' a^HSMUt t^LSMr 
6Jti|fc#ff-afeiIs«. : a^L (c) ftjfrifc#--afcils>&^ 10^20^/^ 

#&"^>7?Li&J£/7& pH it. 5.0 £ 6.5 ^#Ti4i&fc*Ufi*J*' «iH«f A 

fifr*u» ; #*r*.£ (c) ^4t&--&fa^%MiP-m&L4tAiA. 

« T iliS a *Mb AM |S yL^jk IS -f ^f^fctf-J Jt ife - ^- £ft <V! ^ 
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(defat) > 3&$?JU8 ( ultrafiltration & diafiltration ) &J%%r • 

I - 

200 ^^%/^M%fc&&.®+&®tt&®n?M.l&^%l 

fl- a 3000 x g &fj#.u i7 ^ 4°C t **«c* 20 4Htft ' fifr*-h* # Hfli ' 
#^iteT-^^b^-^^^#^-80°C^lift« • 

II * i&&>JMS 

#/^4f-^J*m*«.aJ|.^«.1«f«J/St«)t4L pH fc'JS-ii^JMfe 0.14 
$£##i^&i&x£j&i&itJ'X;#^ (diafiltration) 3" • n3E.>7StifcJ£/7 
^£*l*Mi& 10 ^/^^-^"t^j'It^T ' -i£i&;i$.*/mftlL ' -4a 
50mM • pH 7.4 #*#fifcft*&fcf>&i&#f • Jft#£ifl t # & $UJf-*fc * 

Wifcatib«.-?l-iii4?LS 30kD (polysulfone « PS) ^i&ift 

' (diafiltration) tfj^ » & foi&J&ft 10 5. 20 

sf/^^'ttfrlt^LT ' — i4#'J^ J ?-ift*# ' -it a 50mM • pH 
<£ 7.4 #j tris-HCl *Mtf*.ig.*f ° ft i^fr^US ' ^4**1- 

it 8 £ 9 a.;^ a & # «. ° 

III > >f *f 

A.^^- (Ion-exchange chromatography) 

mffift&\*- y fr%^M%fLm.&>.® J 1-3- 50 mM'pH 7.4 tris-HCl 
buffer & it} a >ft it lL/hr £. flfl If ^ ^ f *f ^ # 

STREAMLINE Q-XL column ft. - & ft « ^ # * ft NaCl & & 
(0.1N,0.2N,0.3N,0.4N,0.5N)^ 50mM » pH <fc 7.4 4^ tris-HCl ag.#r>& 
# *fe dJ ^(elution buffer) » 4fc # ^ ft ft ?Jt£.4L$-ij f ( fraction ) » 
& 280nm f *b Jtfrft M ^ ft It frfafi * ft 



•frfrfc (SDSpage) ,51 ( Western Blotting) I g-t&ajk 

& ( fraction ) • Jlf ^b^^/f >#<f±4L A£g % h>%k£a. g) -?->&#t 

a 50mM ' pH ii. 7.4 ^ tris-HCl m.mfot (desalt 
solution) a-i-I^NaCl AflDg • ZJfeMft T-- IS */r#«£ • 

B.^#tr^ ^(Affinity chromatography) 

A #4^Wf M&%ft'\±Z-^M%fL'<%t&-mj-^ 50 mM - 
pH -jlL 7.4 tris-HCl buffer 15ml/mins #ifc/fc.>7fl«L heparin 

sepharose 6 FF column » |SJ#.a _Li& STREAMLINE Q-XL column 
^A^m*rVO^^n NaCl iliT^#$Rf^f • 

jn.m^f-flTfrtfpZ-frfo (fraction) • 

A. ^ If #J ( 1 Ommole/L &. ( histidine ) - 0.26mmole/L -feh 4R. S£ 

(glycine) - 1% (sucrose) a^L 0.005% polysorbate-80 • t«f± 

phd • i : i ^^^#^-8o°c ' % -wfr&fam%mmm& 



£ 1 

















30KD 
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( Polysulfone) 




100KD 




*± 






300KD 




^4 



10 







500KD 


m 








30KD 


& 








0.14j.im 










0.20(im 










0.45 ^im 







it : tt-*6«tJ»*La**^*7)|->ft-SL SDS-PAGE _t6Mr& &3Kband)5£&ife# : A** 
5% • "**W*"-ft**tb*A^*fc*W 5% • 



m%ft& pH flL 5.5 4L^.#-Tii5ft 0.14 «t#4L# ' jf* 

•*P£- ' ^ JM ifctf«^*f If ' B/*H* . * 

jKttgr&tf " *B ' £iiiftWfLi&afcJKtt#&)f (Co) ' 

^TWM^^f 30KDa ;» 
t*#>K -t#£-& t*l*£'J PVDFM-h ' JX^/U«£yL«.fcB^tt*l*t 

fcifefofrm*&m%LJ&fr&&k& 50mMTris-HCl (pH 0L 7.4) > »Jfc3r& flf 
m-fam.^ Sepharose Q - #fe.J-X 50mM Tris-HCl ( pH <|L 7.4) 

jt3Etj.4fe*6>){Laj ' Naci &j%i&m&if';&&&^m%fL$k&.® 

' 4fc*jfc«P^JX 50mM Tris-HCl (pH<g. 7.4) >S>&##*JL ' # 
ii^v Heparin-Sepharose f-fe > NaCl tt>&4Hirift.it8tib *Mb#>M8i 



it 



£2 



4LH-4LpH4t 


% AJSUa. H S i|fc fcb(%) 


pH 8.4 


5 


pH 7.4 


9 


pH6.0 


40 


pH5.5 


55 


pH5.2 


52 



If &3L$-&&te!tft%Uf pH 4.2 i«T- i&^fa^ 

PEG 4L^#^.o(12,000 x g ; 60 • #j»^fc»*6*^IM*J&iOtt 

#^A^^yL^jfa.gI^^^-ifcb^'^^|L>t^ pH<it$5- 5.5' « 48,000 

* » *5,f#*M*fcbAg}j|: 1 : 1 ' &«fiite# 70%#j $ yt^jk® 

a £ Z-ftOkfofc m 0. 14 *fc# #o 0.20 ft # # ft J« ^^SS-^ & «fc j)£ 
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^0.1 ^#5. 0.44 #£#^5.1 • 
^0.14^^5. 0.2 |8t^4LP-1 • 

6f • 

i3.-5fi&tfr4Mt/'tt^4t#i##7f ' &&HT?>l-frm ' 
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(b) m (a) ^^#^^pH<g.^#?a>t^#^^itMy7Titi^ 

(c) pH tef&#Tit«~ 
14.** tff-#-*'Jf£IS£ 13 *%PiT&^Jr& ' #.^T^^ (c) 
L5.*»*1t4M'If&ffl£ 13 *Hi&$ 14 Jg#ri£4L;^£ » £ t )tm^U£#J#7 f 

17.*ot*fr4M']f£ffl# 13 3«miit^* , *tlW-iit^.*-ift3ftJK*I , *9«.i& 
^^0.1^5.0.44^*^1 • 

i9.*» t n$-#mm% is jn^it^^ • * t itm^^ ^i§^-M^ut#. 

^0.14«t*5.0.2«lt*4LW • 
• 

30kD • 

22.4o t ft^mg % 13 3gmife4L^r>*- ' * tf^fH(b) & jM* (c) 
4^5t3iUlM;fr^^ 10 S. 20t$/^#£H^ffi ' 

24.*oftlMMM|SLBI£ 13 ^ife^*' £t?ft^*M$(a) »2M*(b) 
HjM* (c) 4L4*^pHflL«t^^^pHflL 5.0-6.5 4^ • 
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(salt in) - ft (salt out) - # It (gel filtration) » 
¥k M #T & ( ion exchange chromatography ) & fa J§ ¥[ ( affinity 
chromatography ) ° 
26.*of*fr4M'I!&a'# 13 JH^f^^T* ' #?T£.*M& (a) ^Llfr^A-ft 

28.** t tfr4M'J|£ffl 9 13 ^/9ri^4L^T* ' % t itm^'Ut&iMl - *)S$L 

(a) fl»!fe^)t«t^M^I. pH 0L 5.0 5. 6.5 ; 

(b) Jff (a)3rJ§$#r4f 4L#5t pH iS.^®}&%>ftfr 10 5. 20 ^/^-^"ttffi 

(c) #f ifr ife % - $ it} Jfc^ 1 0 S. 20 >jr & •* flS.it* i7 H pH H. 5 .0 5. 

j*ds«. - 

31. *»t IfrJMMffcffifc 30 Jp^/riJL-^^-/* ' (a) 4ufr;fro/^-#[ 

32, *»t«MMNf£ffl# 30 Jf|#T-i£-^3r;ir > fo*T£.&J& (c) 4L&>>MJ#f 
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s 



L 

& -h m & a m. vx m. m m & j. it 
t ft pH a. 



#f Hi" i& #1 & 50mM msk&tik 

m m. it ^ w «, i& at jk ^ & at 



*t * at dj * 



j» at A «. sa j& * * ifi & «t 

1 

m at * «. 

1 



12% SDS -PAGE 
M W 0 W f C 0 



220K "> lfe| . : V 




W 0 M. %1%L; 



C 0 W f W 0 



220K 



97K 
45K 



30K 
20.1K 



w 0 ^a^.; 

W f 



A: &m 



